Design of hybrid β-hairpin peptides with enhanced cell specificity and potent anti-inflammatory activity.
Antimicrobial peptides (AMPs) have attracted considerable attention for their broad-spectrum antimicrobial activity and reduced tendency to cause bacterial resistance. Emerging concerns over the host cytotoxicity of AMPs, however, may ultimately compromise their development as pharmaceuticals. In order to optimize AMPs with potent cell specificity and anti-inflammatory activity, we designed β-hairpin hybrid peptides based upon progetrin-1, bovine lactoferricin and cecropin A. The synthetic hybrid peptides LB-PG and CA-PG demonstrated high selectivity over a wide range of microbes from Gram-positive and Gram-negative bacteria in porcine red blood cells. Scanning electron microscopy (SEM) and transmission electron microscopy (TEM) show that these peptides kill microbial cells by penetrating the cell membrane and damaging the membrane envelope. Gel retardation demonstrates that the peptides have a high affinity for DNA, indicating an additional possible intracellular bactericidal mechanism. Moreover, the hybrid peptides inhibit the expression of LPS-induced proinflammatory cytokines and chemokines, such as tumor necrosis factor-α (TNF-α), inducible nitric oxide synthase (iNOS), macrophage inflammatory protein-1α (MIP-1α) and monocyte chemoattractant protein 1(MCP-1), following LPS stimulation in RAW264.7 cells. Our results indicate that these hybrid peptides have considerable potential for future development as antimicrobial and anti-inflammatory agents.